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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluorescent display tube 
of rib-grid structure and its driving method whereby it is possible 
to generate light emission free of shadow through a simple control 
procedure. 

SOLUTION: The grid electrodes 24 are installed independently of 
one another between the rows of anodes 32 and therefore, are 
selectable one by one, and anode wirings 34 are installed 
independently of one another in such a way in four pieces per line 
of anodes 32, and the anodes 32 of each line are connected at 
every three pieces. Five grid electrodes 24 are selected at each 
time and the accelerating voltage is impressed while they are 
shifted one by one, and a positive voltage is impressed on the two 
central rows of phosphor layers 1 2 among the four rows pinched by 
them, and thereby the phosphor layers 12 in each row make light 
emission one by one. Accordingly two or three effective grid 
electrodes 24 exist on the left and right of the phosphor layer 12 
to make light emission, so that the negative electric field formed by 
the ambient grid electrodes 24 is canceled in good workmanship, 
which should suppress the shade of the phosphor layer 12 
favorably, and it is possible to generate a light emission with a high brightness. 
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CLAIMS 



- [Claim(s)] 

[Claim 1]A fluorescent substance layer for constituting a dot form pixel adheres to the surface, 
respectively, and. It has two or more anodes located in a line in accordance with the 1st direction and the 
2nd direction which cross mutually on a substrate, It is a fluorescent display of form of making said 
fluorescent substance layer emitting light selectively by entering an electron by which it was generated 
from the negative pole constructed in vacuum space in the upper part, A rib-like wall which protruded 
between said two or more anodes more highly than said fluorescent substance layer. Two or more control 
electrodes which passed along between sequences which comprise two or more anodes respectively 
located in a line in accordance with said 1st direction, and were provided mutually independently 
electrically at a crowning of said rib-like wall. A fluorescent display, wherein a number corresponding to the 
predetermined number contains two or more anode wires provided mutually independently electrically for 
every line of the anode which what is located in a line in accordance with said 2nd direction among said 
two or more anodes was connected respectively every predetermined number, and met in the 2nd 
direction. 

[Claim 2]A fluorescent display of Claim 1 which is a thing characterized by comprising the following, 
a group which comprises said prescribed number which adjoin mutually among control electrodes of a book 
— while changing a range one [ at a time ] in accordance with said 2nd direction — the group — a control 
electrode drive for impressing accelerating voltage to a control electrode simultaneously, and scanning one 
by one. 

synchronizing with timing of the scan — said group — a drive controlling device provided with an anode 
drive for impressing driver voltage to said anode wires to which the predetermined anode within a 
predetermined sequence located in the center in said 2nd direction among sequences of the anode pinched 
by control electrode was connected. 

[Claim 3]a group which is a drive method of a fluorescent display indicated to said Claim 1, and comprises 
said prescribed number which adjoin mutually among control electrodes of a book, changing a range one 
[ at a time ] in accordance with said 2nd direction, the group — with a scanning process which impresses 
accelerating voltage to a control electrode simultaneously, and is scanned one by one. synchronizing with 
timing of the scan — said group — a drive method of a fluorescent display including a process of 
impressing driver voltage to said anode wires to which the predetermined anode within a sequence of a 
predetermined number located in the center in said 2nd direction among sequences of the anode pinched 
by control electrode was connected. 

[Claim 4]A drive method of a fluorescent display of Claim 3 a number of anode wires provided for every line 
of said anode is four, a prescribed number of a control electrode which constitutes said group is five, and 
two sequences of said predetermined number are [ Claim 3 ]. 



[Translation done.] 
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DETAILED DESCraPTION 



- [Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to improvement of a fluorescent display and a drive method 

for the same. 

[0002] 

[Description of the Prior Art]The thermal electron by which it was generated from the negative pole which 
the fluorescent substance layer adhered on two or more anodes provided in the display surface of the 
substrate, and was constructed in vacuum space in the upper part, By controlling by the control electrode 
(grid electrode) in which it had between these fluorescent substance layers and the negative pole, and 
entering a fluorescent substance layer selectively, the fluorescent display of the form of exciting the 
fluorescent substance layer and making it emitting light is known. Since it has a fluorescent substance 
layer with which the thermal electron by which it was generated from the negative pole is made to collide 
near the negative pole, operating voltage is displayed vividly low, and such a fluorescent display has the 
features, like a colored presentation becomes possible by preparing mutually two or more kinds of 
fluorescent substances in which the luminescent color differs. Therefore, it is used abundantly as display 
pieces, such as audio equipment, a car, and a display panel of an airplane. A grid electrode especially with 
the fluorescent display of the rib grid construction which comprised a conductor film which adhered to the 
crowning of the ribHike wall which protruded in the circumference of a fluorescent substance layer more 
highly than it. Since the grid electrode of wrap mesh state is not used, display failures resulting from heat 
modification of the grid electrode at the time of being enlarged with enlargement of the display pattern of a 
fluorescent substance layer, such as luminosity unevenness and a short circuit, are canceled, and a 
fluorescent substance layer. There is an advantage of it being canceled that the luminosity of a fluorescent 
display falls in relation to the numerical aperture of a grid electrode. 
[0003] 

[Problem(s) to be Solved by the Invention]By the way, the fluorescent display for graphical display located 
in a line in accordance with the 1st direction (for example, line writing direction) and the 2nd direction (for 
example, column direction) to which two or more fluorescent substance layers for constituting a dot form 
pixel cross mutually on a substrate, In order to display efficiently and beautifully, it drives by the anode 
multi-matrix method etc. which are represented by the four-fold anode matrix method, for example. In such 
a drive method, applicant of this application proposed previously the drive method which controls 
generating of the partial shadow produced when one grid electrode is provided to the fluorescent 
substance layer of two rows. For example, in order to compensate the shadow as indicated to JP,H10- 
1051 18,A, the drive method of the fluorescent display which carries out auxiliary luminescence only to the 
sequence which the shadow generates in addition to this luminescence is it. 

[0004]In the above-mentioned drive method, when making two rows emit light simultaneously, since it is 
only a fluorescent substance layer of one sequence, only one of these carries out auxiliary luminescence of 
the shadow occurring. Therefore, in order to obtain the light-emitting display which does not have spots all 
over a fluorescent display, auxiliary luminescence is unnecessary and also the light quantity which doubled 
one's of these this luminescence and auxiliary luminescence in a sequence needs to control the strength of 
auxiliary luminescence appropriately in agreement with the light quantity of the sequence of a way 
according to the grade of the shadow. Since the strength of suitable auxiliary luminescence will become 
usually weaker than this luminescence, it means that the above-mentioned thing must control auxiliary 
luminescence apart from this luminescence. However, since the output of two or more grid electrodes and 
two or more anode wires is intermingled and the usual fluorescent display is assigned by one driving driver. 
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The aforementioned drive method for which the driving driver which became independent for every anode 
wires is needed makes a fluorescent display (display tube module) including a control device enlarge 
remarkably, and it has a problem which raises the manufacturing cost remarkably. 

[0005]If the pulse corresponding to this one luminescence is divided into n pieces and n data rewrites are 
carried out during the one luminescence of this, even if it does not prepare a driving driver individually, the 
pulse width of auxiliary luminescence can be adjusted by 1/n unit. However, since the pulse number of one 
cycle required by a digit number from the first will increase n times if it does in this way, there is a problem 
as which very high processing speed performance is required of CPU or a driver. When there are very many 
digit numbers (for example, about 256 figures), if n division of one pulse is done, processing speed, such as 
CPU, can become insufficient. In this case, since that length did not impress a flicker and below 20 (msec) 
grades needed to carry out it [namely, beyond 50(Hz) grade] even if it is going to lengthen one cycle 
according to processing speed, the maximum of the number of partitions was low and the practicality of the 
intensity control by the division of timer pulse period was not enough. 

[0006]Succeeding in this invention against the background of the above situation, the purpose is to provide 
a fluorescent display of the rib grid construction which can obtain luminescence without the shadow by 
easy control, and a drive method for the same. 
[0007] 

[The 1st means for solving SUBJECT] In order to attain this purpose, the place made into the gist of the 
fluorescent display of the 1st invention, The fluorescent substance layer for constituting a dot form pixel 
adheres to the surface, respectively, and. It has two or more anodes located in a line in accordance with 
the 1 St direction and the 2nd direction which cross mutually on a substrate, It is a fluorescent display of 
the form of making said fluorescent substance layer emitting light selectively by entering the electron by 
which it was generated from the negative pole constructed in vacuum space in the upper part, (a) The rib- 
like wall which protruded between said two or more anodes more highly than said fluorescent substance 
layer, (b) Two or more control electrodes which passed along between the sequences which comprise tvyo 
or more anodes respectively located in a line in accordance with said 1 st direction, and were provided 
mutually independently electrically at the crowning of said rib-like wall, (c) There is a number corresponding 
to the predetermined number in two or more anode wires provided mutually independently electrically being 
included for every line of the anode which what is located in a line in accordance with said 2nd direction 
among said two or more anodes was connected respectively every predetermined number, and met in the 
2nd direction. 
[0008] 

[The 2nd means for solving SUBJECT] The place made into the gist of the drive method of the 2nd 
invention for attaining said purpose, it is a drive method of the fluorescent display indicated to said Claim 1 

— (a) — a group which comprises said prescribed number which adjoin mutually among the control 
electrodes of a book, changing the range one [ at a time ] in accordance with said 2nd direction, the group 

— with the scanning process which impresses accelerating voltage to a control electrode simultaneously, 
and is scanned one by one. (b) synchronizing with the timing of the scan — said group — be in including 
the process of impressing driver voltage to said anode wires to which the predetermined anode within the 
sequence of the predetermined number located in the center in said 2nd direction among the sequences of 
the anode pinched by the control electrode was connected. 

[0009] 

[Effect of the Invention]If it does in this way, the control electrode of a fluorescent display. It is 
constituted by two or more linear electrodes which became independent electrically mutually through 
between the arrangement of the anode located in a line in accordance with the sequence, i.e.. 1st direction, 
which comprise two or more anodes respectively, and anode wires, Two or more are mutually provided 
independently electrically for every arrangement of the anode located in a line in accordance with the line, 
i.e.. the 1st direction, which comprises two or more anodes, and the 2nd crossing direction, and the anode 
of each of that line is connected every predetermined number. Therefore, since two or more control 
electrodes can be chosen mutually independently, the control electrode which acts effectively to each 
sequence of the anode can be provided on uniform conditions, therefore, two or more groups (prescribed 
number) which adjoin mutually in a scanning process — accelerating voltage being simultaneously 
impressed to a control electrode, and. the group which impressed accelerating voltage in the driver voltage 
impression process — the fluorescent substance layer on the predetermined anode can be made to emit 
iight selectively by impressing driver voltage to the anode wires to which the predetermined anode within 1 
located in the center among the sequences of the anode pinched by the control electrode thru/ or two or 
more sequences was connected 
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[001 0]a group of the control electrode in which accelerating voltage is impressed at this time, since it 
changes the range one [ at a time ] in accordance with said 2nd direction, the group — to each of the 
sequence of the anode, it becomes uniform on the both sides, and the number of the control electrode in 
which accelerating voltage is impressed when driver voltage is impressed to each of two or more anodes 
located in the center becomes uniform at two or more sequences of both. Namely, when there is a 

. sequence (sequence of the anode to which driver voltage is impressed for every group of a control 
electrode) of said predetermined number, the number of the control electrode to which accelerating voltage 
was impressed turns into the same number by the right and left of the sequence — and a group, since the 
physical relationship of the sequence of the anode to which driver voltage is impressed, and the control 
electrode to which accelerating voltage is impressed is maintained at the same state even if the range 
changes. Also when driver voltage is impressed to the sequence of which anode, accelerating voltage will 
be impressed to the control electrode of an equivalent fixed number on the both sides. On the other hand, 
when the sequences of said predetermined number are plural lines (n sequence), the number of the control 
electrode to which accelerating voltage is impressed simultaneously cannot turn into the same number 
mutually by the one side and the other side in each sequence of the anode, and the number is different 

^ also in both the sequences of the anode, but. also in this case, a group — changing the range one [ at a 
time ] — any sequence of the anode — that group — driver voltage is impressed only to the same number 
of times (n times), taking fixed physical relationship with the control electrode according to a position 
within the limits one by one. Therefore, if the electric conditions at the time of driver voltage being 
impressed to each sequence of the anode are regarded noting that the driver voltage impression conditions 
of multiple times should pile them up, they will become uniform temporally at both sequences equivalent on 
both sides of the sequence of the anode, and multiple. If it puts in another way, the physical relationship of 
the sequence of the anode to which driver voltage was impressed, and the control electrode in which 
accelerating voltage was impressed will become uniform about the sequence of two or more anodes 
temporally. Since uniform electric conditions are acquired for every sequence of the anode by the above, 
without changing a drive pulse, it becomes possible for there to be no shadow and to obtain luminescence 
of uniform strength by easy control by a display surface, in addition — in an application concerned — a 
"group — sequence" of a predetermined number located in the center in the 2nd direction among the 
sequences of the anode pinched by the control electrode is not restricted to a part of sequence of the 
pinched anode, but also contains all that are inserted. 
[0011] 

[Other modes of an invention] here — suitable — the aforementioned fluorescent display — (d) — a group 
which comprises said prescribed number which adjoin mutually among the control electrodes of a book, 
changing the range one [ at a time ] in accordance with said 2nd direction, the group — with the control 
electrode drive for impressing accelerating voltage to a control electrode simultaneously, and scanning one 
by one. (e) synchronizing with the timing of the scan — said group — a drive controlling device provided 
with the anode drive for impressing driver voltage to said anode wires to which the predetermined anode 
within the predetermined sequence located in the center in said 2nd direction among the sequences of the 
anode pinched by the control electrode was connected is included. If it does in this way. the drive method 
of said 2nd invention can .be enforced suitably. 

[0012]The number of the anode wires provided for every line of said anode is three or more suitably. Since 
it is constituted by the multiplex (3-fold or more) matrix structure to which driver voltage is independently 
impressed by connecting the continuous anode of three or more rows to mutually different wiring if it does 
in this way, Without being accompanied by leakage luminescence, accelerating voltage is simultaneously 
impressed to three or more continuous control electrodes, and driver voltage can be simultaneously 
impressed to the sequence of the anode of two or more rows. Therefore, luminosity can be raised, without 
making a drive duty ratio high. 

[0013]In the aforementioned drive method, the prescribed number of the control electrode in which said 
scanning process constitutes said group so that the control electrode in which accelerating voltage was 
impressed to each of the one side of the sequence of the anode to which driver voltage is impressed, and 
the other side may be arranged at least two [ at a time ] is appointed suitably. If it does in this way, the 
influence of the negative electric field which other control electrodes to which cutoff bias was impressed 
form can be eliminated suitably, and luminescence without the shadow can be obtained, incidentally — a 
group — in order to fully eliminate influencing the sequence which the negative electric field which other 
control electrodes in which cutoff bias voltage was impressed in the circumference of a control electrode 
form makes emit light, it is desirable to have the control electrode to which accelerating voltage was 
impressed two or more. 
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[0014]Suitably, in the aforementioned drive method, the number of the anode wires provided for every line 
of said anode is four, the prescribed number of the control electrode which constitutes said group is five, 
and there are two sequences of said predetermined number, impressing accelerating voltage to five or 
more continuous control electrodes simultaneously, if it does in this way — and the group — the control 
electrode to which 2 or three accelerating voltage were always impressed by the both sides to the anode 
of two rows within the limits is arranged. Therefore, since it has the control electrode in which accelerating 
voltage was impressed also to which anode to which driver voltage is impressed two or more, the shadow 
of luminescence in the outside end of the anode of two rows is controlled suitably. Therefore, uniform 
luminescence without spots is further obtained with high-intensity. 
[0015] 

[Embodiment of the Invention] Hereafter, one working example of this invention is described in detail with 
reference to Drawings. 

[0016] Drawing 1 is a perspective view cutting the part and in which lacking and showing the whole 
fluorescent display 10 of one working example of this invention. The substrate 14 made from insulation 
materials, such as glass with which the whole surface was equipped with the fluorescent substance layer 
12 of many dot form patterns in the figure, for example as for the fluorescent display 10, Ceramics Sub- 
Division, and porcelain enamel. The glass spacers 16 formed in frame shape, and the transparent cover 
glass board 18, It has two or more anode terminal 20p of a book, grid terminal 20q, and cathode terminal 

20^, respectively, and the vacuum space surrounded by those members is formed by carrying out the glass 

sealing of these substrates 14, the spacer 16, and the cover glass board 18 mutually. 
[0017]The whole surface 22 covered with the vacuum space of the above-mentioned substrate 14 
functions as a display surface of the fluorescent display 10. The dot form fluorescent substance layer 12 of 
above-mentioned a large number on this display surface 22, Each neighborhood which met crosswise the 
longitudinal direction of the same polygonal shape 14 as mutual, for example, a substrate, and it, and each 
shape abbreviated-cross at right angles is made into the shape of a square which is 400 (micrometer) 
grade, respectively, and is provided with the fixed center interval in these 2-ways. On the display surface 
22, two or more isomorphism-like grid electrodes 24 are formed mutual [ in which the whole constitutes 
the shape of a lattice ], and, as for each fluorescent substance layer 12, the almost entire perimeter is 
surrounded with the grid electrode 24, respectively. Each succeeds in the shape of the straight side 
extended along the short side direction of the substrate 14, and two or more of these grid electrodes 24 
pass along between two or more fluorescent substance layers 12 located in a line along with the 
longitudinal direction of the substrate 14. That is, the grid electrode 24 is formed between the sequences 
which comprise two or more fluorescent substance layers 12 located in a line along the short side direction 
of the substrate 14, and the thing passing through between each sequence is electrically connected 
mutually independently at grid terminal 20q. In this example, the short side direction of the above- 
mentioned substrate 14 carries out in the 1st direction, a longitudinal direction carries out considerable in 
the 2nd direction, respectively, and these 2-ways intersect perpendicularly mutually. In this example, the 
grid electrode 24 is equivalent to a control electrode. 

[0018]The filament holding frame 26 (in a figure, it is located in right-hand side, while illustrates) of the 
couple provided with said cathode terminal 20^^ is fixed to the both ends of the above-mentioned substrate 

14, respectively. Between these filament holding frames 26, it is stretched so that it may become the 
predetermined height position which two or more filaments (filament cathode) 28 of thin line state which 
function as a direct heat type cathode (negative pole) were parallel to the longitudinal direction of the 
substrate 14, and isolated from the display surface 22. Although the fluorescent display 10 was equipped 
with the exhaust hole for exhausting out of a vacuum housing and closing, the gette for maintaining an 
internal degree of vacuum after closure, etc., these omitted in drawing 1 . 

[0019] Drawing 2 is a perspective view expanding and showing a part of display surface 22 of the above- 
mentioned substrate 14. As shown in a figure, after the rib-like wall 30 which succeeds in the shape of a 
lattice as a whole has contacted and enclosed on the periphery edge of the fluorescent substance layer 12. 
it protrudes on the display surface 22. Namely, it is set up in the direction which goes to the direction 28, 
i.e., filament, side which separates from the substrate 14. The rib-like wall 30 comprises insulation 
materials, such as low melting glass containing inorganic fillers, such as an alumina particle, for example, for 
example, it is a width dimension of 60 to 150 (micrometer) grade, and for example, it is higher than the 
surface of the fluorescent substance layer 12, it is formed in the height measurement of 60 to 300 
(micrometer) grade. The aforementioned grid electrode 24 is a thick film conductor which uses particle 
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State conductive substances, such as the graphite of particle state, silver, palladium, copper, aluminum, and 
nickel, as the main ingredients, and is provided in the crowning of this rib-like wall 30, for example by the 
thickness of 20 (micrometer) grade five to 50 (micrometer) grade. That is, in this example, the control 
electrode is provided in the rib grid construction by which the grid electrode 24 was formed in the crowning 
of the rib-like wall 30. For this reason, the grid electrode 24 is insulatecl with the fluorescent substance 
* layer 1 2 with this ribHike wall 30. 
[0020]As shown in above-mentioned drawing 2 , two or more grid electrodes 24, All comprise the one 
longitudinal shaped part 24y extended along the cross direction of said substrate 14, and two or more 
branches 24x mutually extended in the parallel direction along with the longitudinal direction of the 
substrate which intersects perpendicularly with it in the pars intermedia of the longitudinal shaped part 24y, 
From the longitudinal shaped part 24y, two or more branches 24x project only the same linear dimension as 
the both sides of the cross direction to two or more places which become a fixed center interval in the 
longitudinal direction of the longitudinal shaped part 24y, and are provided in them. That is, the grid 
electrode 24 accomplishes symmetrical shape about the center line of the longitudinal shaped part 24y. 
The branch 24x is formed in the same position in the cross direction of the substrate 14 also in which grid 
' electrode 24, and the center interval in the cross direction is the same size as the center interval of the 
fluorescent substance layer 1 2. However, the branches 24x and 24x projected in the direction which 
approaches mutually in the grid electrodes 24 and 24 which adjoin mutually, Only few sizes in which those 
tip parts are for example, dQ=100 (micrometer) grades are separated mutually, and the grid electrode 24 

and the electric independency between 24 are secured by the crevice. 

[0021] For this reason, if it says in more detail with the two grid electrodes 24 located in those both sides 
in the longitudinal direction of the substrate 14, that almost entire perimeter is surrounded by those 
longitudinal shaped parts 24y and branches 24x, but that way of surrounding of each of the fluorescent 
substance layer 1 2 is imperfect. About the linear dimension of one side of the fluorescent substance layer 
12, the linear dimension of the branch 24x will become 150 (micrometer) grades, if the size of 400 
(micrometer) and a crevice is set to 100 (micrometer). Since it is [ the fluorescent substance layer 12 ] 
close and it is formed in the internal circumference edge in the field surrounded by the grid electrode 24, it 
is equal to the width dimension of the longitudinal shaped part 24y of the grid electrode 24, and the branch 
24x, for example, is 60 to 1 50 (micrometer) grade. [ of mutual interval d^ of those fluorescent substance 

layers 12 ] The plane shape of the rib-like wall 30 is the same as the plane shape of the grid electrode 24, 
as shown, for example in drawing 2 , and it comprises the longitudinal shaped part 30a and the branch 30b. 
[0022]As section structure is selectively shown in above-mentioned drawing 2 , two or more anodes 32 to 
which each shape accomplishes an approximately rectangle on the display surface 22 are formed under the 
fluorescent substance layer 12. This anode 32 comprises the graphite layer of the width dimension of 30 to 
40 (micrometer) grade, for example, said two or more fluorescent substance layers 12 have adhered on the 
anode 32, respectively — the linear dimension of each neighborhood of the anode 32 — each — the 400 
(micrometer) grade 12, i.e., a fluorescent substance layer, — abbreviated — it has the same size and 
shape. The aforementioned rib-like wall 30 protrudes between this anode 32 [ both ]. and the anode 32 is in 
the state where each was electrically insulated by independence, i.e., mutual, by being classified into that 
rib-like wall 30 on the substrate 14. 

[0023]The fluorescent substance layer 12 is 30 (micrometer) grade, for example, it is provided every anode 
32 any of several [ 1 thru/or ] sorts of fluorescent substances corresponding to the desired luminescent 
color they are and the width dimension was defined for every luminescent color When two or more kinds of 
fluorescent substances are used, by the colored presentation which used three colors of RGB, for example. 
For example, the fluorescent substance layer 12 corresponding to four colors of RGGB is formed in the 
four-piece unit of two lines x two rows which the fluorescent substance layer 12 corresponding to [ whole 
line ] three colors of RGB to order in alignment with the longitudinal direction of the substrate 14 is 
formed, and is considered as stripe arrangement, or adjoins mutually, and it is considered as quartet 
arrangement. 1 pixel of the fluorescent display 10 is constituted by three each or the four fluorescent 
substance layers (however, the luminescent color in which two are the same in the case of four) 12 from 
which the luminescent color differs in mutual [ which adjoined mutually and was arranged by these stripe 
shape or rectangular shape ]. 

[0024]In in-III ****** in drawing 2 , i.e.. the crosswise section in the arbitrary positions of the longitudinal 
direction of the substrate 14, drawing 3 is a figure explaining the electrode structure on the substrate 14. 
On the display surface 22 of the substrate 14, by a thick film conductor paste's being printed by the 
thickness of 15 (micrometer) grade with screen printing etc.. and calcinating it. Or of vacuum evaporation. 
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an etching process, etc. of an aluminum thin film etc.. two or more anode wires 34 are formed so that it 
may be connected to said anode terminal 20p, respectively. On these anode wires 34. the insulation layer 

38 suitably provided with the through hole 36 which it is formed in predetermined thickness and penetrated 
to a thickness direction so that the approximately whole area of the display surface 22 may be covered has 
adhered. This insulation layer 38 is constituted by applying the thick film insulating paste which comprises 
low melting glass and a color pigment by the thickness of 30 to 40 (micrometer) grade by screen printing, 
and, for example, calcinating it. 

[0025]The anode wires 34 and the flowing position are equipped with the aforementioned anode 32 via the 
above-mentioned through hole 36 on this insulation layer 38. This anode 32 is formed by printing and 
calcinating the thick-film-screen-printing paste which uses graphite as the main ingredients by a 
predetermined dot form pattern.The above-mentioned fluorescent substance layer 12 is formed by printing 
thick film phosphor paste on this anode 32. The aforementioned rib-like wall 30 is formed when thick film 
insulating paste is printed around these fluorescent substance layers 12 and the anode 32. That is, it is not 
direct on the substrate 14 and is set up on the insulation layer 38. The thick film insulating paste in which 
the rib-like wall 30 comprised insulation materials, such as low melting glass and an inorganic filler. For 
example, with the prescribed pattern of 60 to line width 150 (micrometer) grade, copy printing is carried out 
and laminating formation is carried out, and it is the height of 200 (micrometer) grade 60 to 300 
(micrometer) grade from the insulation layer 38 surface, for example, and has the height of 30 to 250 
(micrometer) grade from the surface of the fluorescent substance layer 12. Adherence formation of said 
grid electrode 24 is carried out by printing the thick film conductor paste which contains particle state 
conductive substances, such as silver, palladium, aluminum, nickel, and carbon, in the crowning of the 
above-mentioned rib-like wall 30 by the thickness which is five to 50 (micrometer) grade. 
[0026]Said two or more anode wires 34 are formed along with the longitudinal direction of the substrate 14, 
respectively, for example, and two or more anodes 32, i.e., each of the fluorescent substance layer 1 2. It is 
connected to the anode wires 34 which are different in the line unit in alignment with the longitudinal 
direction, respectively so that an abbreviated **** thing may become independent electrically mutually 
crosswise [ of the substrate 14 ]. The connected state is typically shown in drawing 4 about the 1st line of 
the anode 32 located in the top side in a figure. 4 a-d which carries out mutually-independent [ of the 
anode wires 34 ] for every line of the anode 32 in drawing 4 . For example, to the 1st line, 34-1 a, 34-1 b. 34- 
1c, and 34 to 1 d are provided, and two or more anodes 32 of each line are connected to the common thing 
of these four anode wires 34 every three pieces. That is, in this example, the substrate 14 is constituted by 
four-fold anode wiring structure, and that by which the anode 32 was connected to any of the four anode 
wires 34 is also located in a line at the fixed interval in the longitudinal direction of the substrate 14. The 
connected state with the anode wires 34 is the same also to which line of other anodes 32 which are not 
shown in a figure. In drawing 4 , as the expedient top. the anode 32, and the grid electrode 24 of the graphic 
display have not touched, it is drawing. 

[0027]In above-mentioned drawing 4 , to the fluorescent display 10. It has the control circuit which was 
connected via the terminal 20 or was formed in one on the substrate 14. and each of two or more grid 
electrodes 24 is independently connected to the output port of the grid driver 40 via the grid wiring which 
is not illustrated, respectively. The anode wires 34 in which the four anodes 32 of each line were formed at 
a time in each line connected every three pieces are independently connected to the output port of the 
anode driver 42, respectively. According to the data which was controlled according to the output signal of 
the controller 44, respectively, and was inputted into the controller 44, these grid driver 40 and the anode 
driver 42 are driven so that it may mention later. In this example, the grid driver 40 is equivalent to a 
control electrode drive, and the anode driver 42 is equivalent to an anode drive, respectively. The controller 
44 comprises ROM, RAM, CPU. I/O, a converter, etc. 

[0028]It faces driving the fluorescent display 10 constituted as mentioned above, Where [ said ] two or 
more predetermined heat current is regularly sent through the filament 28 of a book, by making two or 
more grid electrodes 24 into a lot (it mentions later for details), as opposed to the filament 28 of the zero 
(V), relatively [ 20(V) grade ], positive accelerating voltage is impressed one by one to this, and is scanned 
to it. And synchronizing with the timing of the scan, positive, for example, 20(V) grade, driver voltage is 
impressed to the desired anode wires 34 to cathode potential. Thereby, since it is accelerated with the grid 
electrode 24 to which positive voltage was impressed, an electron will enter into the fluorescent substance 
layer 1 2, and the thermal electron emitted from the filament 28 will carry out excited light of this to it, if 
positive voltage is impressed also to the fluorescent substance layer 12 surrounded by it via the anode 32. 
However, if the negative cutoff bias about number (V) is impressed to the grid electrode 24 surrounding it 



http://www4.ipdLinpit.go.jp/cgi-bin/tran web cgi eiie?atw u=http%3A%2F%2Fwww4.ipdl.inp... 2010/08/26 



JP,2002-298768,A [DETAILED DESCRIPTION] 



7/10 ^— V 



to the filament 28 even if positive voltage is impressed to the fluorescent substance layer 12, a thermal 
electron will not reach the fluorescent substance layer 12. and the fluorescent substance layer 12 will not 
emit light. Therefore, where a thermal electron is emitted to the filament 28 by sending current, If positive 
voltage is impressed also to the thing of the request of said each fluorescent substance layer 12 
synchronizing with the timing by which accelerating voltage is impressed one by one to the grid electrode 
• 24, an light-emitting display will be performed by the pattern of a request what is called by a dynamic drive. 

[0029] Drawing 5 which expressed the driver voltage waveform to the grid electrode 24 and the anode wires 
34 hereafter. With reference to drawing 6 (a) - (c) showing the voltage impressing state to the grid 
electrode 24 in specific time, and the lighted condition of the fluorescent substance layer 1 2, the drive 
method of the fluorescent display 10, i.e., control of said controller 44, is explained in detail. In drawing 5 , 
"... Gi, Gj - Gn ..." express the grid electrode 24 on a par with a line writing direction one by one, and "... 
Ara, Arb - Asb ..." express the anode wires a, b, and c provided four [ at a time ] in "... r line and s line ...", 
respectively, and d. moreover — in drawing 6 (a) - (c) — " — I. J, and ... O" the sequence of the 
fluorescent substance layer 12, "r, s ..." express the line of the fluorescent substance layer 12, and "a, b. 
" c, d" which are written in in ** express distinction of the four anode wires 34 to which the anode 32 under 
the fluorescent substance layer 12 of each line is connected. "O" means, respectively that it is impressed 
to cutoff bias as for "-" that accelerating voltage is impressed to the grid electrode 24. 
[0030]In the time t1. accelerating voltage is impressed to five in the grid electrode 24 of Gi-Gm, and 
positive voltage is impressed for the subscript among the anode wires 34 to two of four of each lines, such 
as Ara, Arb, Asa, and Asb, a and b. Therefore, although the electron by which it was generated from the 
filament 28 can be drawn near to the grid electrode 24 in which accelerating voltage was impressed, Since 
positive voltage is not impressed to one row (connected to the anode wires 34 of the subscript c) as for 
which a chart on the left example does not have I, L, M sequence, and I sequence among the sequences of 
the fluorescent substance layer 12 which adjoins these grid electrodes 24, an electron is not made to go to 
the fluorescent substance layer 12 of these four rows, and you are not made to emit light. On the other 
hand, since positive voltage is impressed to J and K sequence, a fluorescent substance is excited with the 
electron which the electron which was able to be drawn near was made to go to those fluorescent 
substance layers 12, and was entered, and you are made to emit light. At drawing 6 (b). white showed the 
fluorescent substance layer 12 which is emitting light in this time t1. In this figure, since positive voltage is 
not impressed, the fluorescent substance layer 12 which gave the slash does not emit light. Although 
positive voltage is impressed, since the fluorescent substance layer 12 which gave x seal is surrounded by 
the grid electrode Gn to which cutoff bias was impressed. Go, and Gp, it does not emit light. 
[0031]Namely, by impressing accelerating voltage to the five grid electrodes 24 simultaneously in the 
above-mentioned time t1, It is chosen as a sequence which two rows, J and K which are located in the 
center in a line writing direction among the sequences of the fluorescent substance layer 12 pinched by 
them, make emit light, and positive voltage is impressed only to the fluorescent substance layer 12 of the 
line which should be made to emit light according to input data between the two rows. Therefore, it is 
connected to the fluorescent substance layer 12 within them J and K sequence made to emit light that 
positive voltage is actually impressed between the two anode wires a and b of each line. The waveform of 
the column of the anode wires in drawing 5 means that positive voltage is impressed according to data, or 
cutoff bias is impressed. 

[0032]If the time t2 comes, while cutoff bias is impressed to grid electrode Gi passing, accelerating voltage 
will be impressed to the grid electrode Gn, and positive voltage is impressed for a subscript to two of four 
of each lines, such as the anode wires Arb, Arc, and Asb, b and c. Therefore, within the period from the 
time t2 to t3. It is chosen as a sequence which two rows, K and L which are located in those centers 
among the fluorescent substance layers 12 of four rows of J, K. L, and M which were inserted into the grid 
electrode 24 in which accelerating voltage was impressed, make emit light, and the predetermined thing 
according to data is made to emit light among the fluorescent substance layers 12 within the sequence. 
Drawing 6 (c) expresses the selective state of the grid electrode 24 in this stage, and the luminescent 
state of the fluorescent substance layer 12. 

[0033]Accelerating voltage is shortly impressed to grid electrode Gk-Go, and the anode wires Arc, Ard. etc. 
are made to emit light to the fluorescent substance layer. L and M, 12 of two rows similarly by impressing 
positive voltage for a subscript to two of four of each line, c and d, if the time t3 comes. Accelerating 
voltage is impressed to grid electrode Gl-Gp. and positive voltage is impressed to the anode wires Ara, Ard, 
Asa, etc., and the fluorescent substance layer, M and N, 12 of two rows is made to emit light In the time t4. 
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[0034]Thus, impress accelerating voltage to the grid electrode 24 which constitutes the group from this 
example changing every one of the range in the line writing direction by making into a group the five grid 
electrodes 24 which follow a line writing direction simultaneously, and. Namely, impress accelerating 
voltage, choosing the grid electrode 24 five [ at a time ], and shifting one selection range at a time, and. 
The fluorescent substance layer 12 of each sequence is made to emit light one by one by impressing 
positive voltage to the anode wires 34 to which the predetermined thing in two rows located in the center 
in a line writing direction among the sequences of the fluorescent substance layer 12 (anode 32) pinched 
by the grid electrode 24 to which these accelerating voltage was impressed was connected. In the 
fluorescent display 10 of this example, the grid electrode 24, It is constituted by two or more linear 
electrodes which became independent electrically mutually through between the sequences which comprise 
two or more anodes 32 respectively, and the anode wires 34, Since four are independently provided 
mutually electrically for every line which comprises two or more anodes 32 and the anode 32 of each of 
that line is connected every three pieces, Since two or more grid electrodes 24 can be chosen mutually 
independently, the grid electrode 24 which acts effectively to each sequence of the anode 32 can be 
formed on uniform conditions, therefore, five groups which adjoin mutually — accelerating voltage being 
simultaneously impressed to the grid electrode 24. and. the group — the fluorescent substance layer 12 on 
the predetermined anode 32 can be made to emit light selectively by impressing positive voltage to the 
anode wires 34 to which the predetermined anode 32 in two rows located in the center among the 
sequences of the anode 32 pinched by the grid electrode 24 was connected In this example, the process of 
impressing positive voltage to the anode wires .34 corresponding to the grid electrode 24 in which the 
process which impresses accelerating voltage to the five grid electrodes 24 simultaneously as mentioned 
above, and is scanned one by one was chosen as the "scanning process" is equivalent to "the process of 
impressing driver voltage", respectively. 

[0035]a group constituted with the five grid electrodes 24 at this time — one range being shifted at a time, 
and. the grid electrode 24 in which accelerating voltage was impressed to the right and left of the sequence 
of the fluorescent substance layer 12 made to emit light since two rows of sequences of the fluorescent 
substance layer 1 2 made to emit light were chosen at a time, and were shifted one row at a time and 
scanned — always — two — or three will exist. Therefore, the number of the grid electrode 24 to which 
accelerating voltage was impressed the negative electric field which the grid electrode 24 to which cutoff 
bias was impressed in the circumference of the fluorescent substance layer 12 made to emit light forms 
from being kept or more at two which are sufficient number to erase among them. The shadow of the 
fluorescent substance layer 12 resulting from the negative electric field will be controlled suitably, and 
high-intensity luminescence will be obtained. 

[0036]While is located in the left-hand side in drawing 6 etc. among the selected fluorescent substance 
layers 12 of two rows, and while it becomes two on the left-hand side and the number of the grid electrode 
24 to which accelerating voltage was impressed becomes three on right-hand side in a sequence, it turns 
into a number opposed to 3 and right-hand side to 2 and mutual on the left-hand side in the sequence of 
another side located in right-hand side. Therefore, in the drive method of this example, the electric 
conditions of the fluorescent substance layer 12 of two rows made to emit light in each time cannot 
become uniform in the right and left of each sequence in both sequences. However, since it will become 
the conditions in which both sequence abbreviation is [ that abbreviation is equivalent and ] equivalent by 
right and left temporally also in which sequence if the electric conditions in two luminescence are piled up 
about each sequence, uniform luminescence is obtained in the surface of each fluorescent substance layer 
12. For this reason, from uniform luminescence being obtained by the driving waveform of fixed pulse width 
to the five grid electrodes 24 and the fluorescent substance layer 12 of two rows. It becomes possible to 
acquire uniform electric conditions for every sequence of the anode, without changing the drive pulse to 
impress, and for there to be no shadow and to obtain luminescence of uniform strength by easy control by 
a display surface. Namely, it compares with the drive to which two rows are made to emit light at a time, 
and it shifts two rows of selection ranges at a time from what two rows of fluorescent substance layers 12 
made to emit light in this example are chosen at a time, and one row is shifted at a time for (shifted). The 
electric field which the grid electrode 24 forms in the right and left of each sequence of the fluorescent 
substance layer 12 becomes equivalent substantially, and the shadow stops being conspicuous. 
[0037]For example, to J sequence located in left-hand side, if the time t1 is seen, although it is three on 2 
and right-hand side, to K sequence located in right-hand side, it will become three on left-hand side, and 
will become two on right-hand side at left-hand side. Since it is always maintained, if the time t2 when K 
sequence serves as left-hand side is seen, to that K sequence, it becomes two on left-hand side, and this 
relation becomes three on right-hand side, and to L sequence, it will become three on left-hand side, and it 
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will become two on right-hand side. Therefore, by the 1st luminescence, a left-hand side number from few 
things between two luminescence of each sequence compared with a right-hand side number. The fall 
tendency (or tendency as for which the luminosity of the left end becomes a little low) of luminosity may 
arise as it goes to a left end from the right end of the fluorescent substance layer 12, in response to the 
fact that [ the influence of a negative electric field ] "relatively and greatly in the left-hand side, but. In the 
• 2nd luminescence, the fall tendency (or tendency for the luminosity of the right end to become a little low) 
of luminosity may arise as it goes to a right end from the left end of the fluorescent substance layer 12 by 
changing with opposite physical relationship. Therefore, even if the shadow and luminosity unevenness 
resulting from the difference of the influence of a metaphor negative electric field arise for every one 
luminescence in each fluorescent substance layer 12, since it is offset by two luminescence, the luminosity 
within each field of the fluorescent substance layer 12 becomes uniform. 

[0038]As mentioned above, although one working example of this invention was described in detail with 
reference to Drawings, mode with another this invention is also carried out. 

[0039]For example, in the fluorescent display 10 of working example, although the four anode wires 34 were 
formed at a time in each line. The number can be suitably changed according to the row number of the 
• fluorescent substance layer 12 made to emit light simultaneously, the number of the grid electrode 24 
which impresses accelerating voltage simultaneously, etc., and is suitably appointed in the range which can 
realize a desired drive method. 

[0040]In working example, although considered as the two-row sequence made to emit light simultaneously, 
the row number of the fluorescent substance layer 12 made to emit light in each time can be provided in 
the proper number of one row or three rows or more. For example, what is necessary is just to adopt 
suitably four-fold or more anode matrix structure, in what is necessary's being just to consider it as the 
anode matrix structure more than the duplex which formed the two anode wires 34 at a time in each line 
when making one row emit light at a time one by one and making the fluorescent substance layer 1 2 of 
three or more rows emit light simultaneously on the contrary. If the row number which increases the 
multiplicity of the anode wires 34 and is made to emit light at a stretch is increased, there is an advantage 
which can raise luminosity with the cycle time (the length of one cycle) maintained. 
[0041 ]By making the fluorescent substance layer 12 of two rows located in the center within the limits 
which impressed accelerating voltage to the five grid electrodes 24 simultaneously, and were inserted into 
it in working example emit light. Although one side was equipped with the grid electrode 24 in which 
accelerating voltage was impressed to the sequence made to emit light at least two, the number is suitably 
changed according to arrangement, the driving condition, and the display quality demanded of the 
fluorescent substance layer 1 2. Namely, when little shadow is wanted for there to be as much as possible, 
according to arrangement or a driving condition when the two effective (that is, accelerating voltage was 
impressed) grid electrodes 24 are not necessarily required. The number which constitutes a group so that 
at least one effective grid electrode 24 may exist, and the row number made to emit light simultaneously 
can be chosen. That is, it is good also as a drive which makes all the sequences surrounded by the 
effective grid electrode 24 emit light, the case where the three or more effective grid electrodes 24 are 
required on the contrary — a group — what is necessary is just to drive the grid electrode 24 by making at 
least six or more into a group so that only the center except two rows each of both ends within the limits 
may be made to emit light Since the grid electrode 24 is independently altogether according to this 
invention, the number which impresses accelerating voltage simultaneously can be freely set up by a drive 
circuit. 

[0042]When a certain amount of shadow is permitted, it is good also as a drive which impresses 
accelerating voltage to the grid electrode 24 of a number smaller than the number which can prevent the 
shadow of all the sequences made to emit light according to the grade of the permission simultaneously. 
For example, choose the three grid electrodes 24 simultaneously by the double anode matrix or 3-fold 
anode matrix, and it changes a selection range one [ at a time ], and the drive method which makes the 
fluorescent substance layer 12 of two rows pinched by the grid electrode 24 of these three rows emit light 
simultaneously is also possible. In the case of a double anode, although positive voltage will be impressed 
also to the sequence of the fluorescent substance layer 12 which adjoins the outside of the three grid 
electrodes 24, When barred by the negative electric field which the grid electrode 24 to which the thermal 
electron which goes to the fluorescent substance layer 12 adjoined this, and cutoff bias was impressed 
forms. Since an electron is made to go only to two rows inserted into the three grid electrodes 24 in which 
accelerating voltage was impressed, in such a case, double anode structure is enough. 

[0043]Since the fluorescent substance layer 12 of two rows was made to emit light simultaneously and the 
symmetry of arrangement of the grid electrode 24 was not securable in working example at the time of 
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luminescence of each time, were making each sequence emit light 2 times respectively, but. Since the 
symmetry of arrangement of the grid electrode 24 can always be maintained when making only one row 
emit light at once, 1 time may be sufficient as the light emission frequency of each sequence. In order to 
make two or more rows emit light simultaneously, even if it is a case where the symmetry of the grid 
electrode 24 is not securable; accelerating voltage, In being small to such ^n extent that a difference of the 
luminosity in the right and left of the fluorescent substance layer 12 which originates asymmetrically can 
be disregarded, the light emission frequency of one cycle does not interfere even once irrespective of the 
row number made to emit light simultaneously. The load of CPU becomes light, and since a drive top is 
preferred, the row number made to emit light simultaneously and the light emission frequency of one cycle 
will be determined on the balance of display quality, cost, etc. which are demanded, so that the light 
emission frequency of one cycle decreases. 

[0044]Although each sequence was made to emit light 2 times respectively in working example in order to 
control the shadow as much as possible. To the sequence made to emit light, when there are enough many 
numbers of the effective grid electrode 24, by the driving condition that the three or more effective grid 
electrodes 24 exist in both sides also to which fluorescent substance layer 12, respectively, it does not 
interfere considering the light emission frequency of each sequence in 1 cycle as 1 time, for example. In 
addition, when the influence of the negative electric field which other grid electrodes 24 contiguous to the 
grid electrode 24 to which accelerating voltage was impressed form is small enough. For example, one 
luminescence is enough, when [ that cutoff potential is low ] the intensity of a negative electric field itself 
is small enough, or when the dot size of the fluorescent substance layer 12 is large enough and the grid 
electrode 24 is fully separated. 

[0045]Although the fluorescent substance layer 12 was made to emit light two rows at a time and each 
sequence was made to emit light 2 times respectively in working example, The drive method which three 
rows are made to emit light at a time, and each sequence makes emit light 3 times respectively, and the 
drive method that four rows are made to emit light at a time, and each sequence is made to emit light 
twice or more can also be suitably taken according to demand display quality or substrate structure. For 
example, make the four grid electrodes 24 into a group, and it shifts them one [ at a time ], and the light 
emission frequency can be made into 3 times, by making the fluorescent substance layer 12 of three rows 
pinched by it as a structure beyond a four-fold anode matrix emit light simultaneously, maintaining the 
homogeneity of luminescence of each sequence. 

[0046]Although the case where this invention was applied to the fluorescent display 10 with which the 
fluorescent substance layer 12 of two or more squares is located in a line in working example along with 
the 2-way which intersects perpendicularly mutually was explained. This invention is applied also like the 
fluorescent display that the 1st direction and the 2nd direction do not intersect perpendicularly, when a 
hexagon-like fluorescent substance layer is close and is located in a line. 

[0047]In addition, although illustration is not carried out one by one, this invention can add change variously 
in the range which does not deviate from the main point. 



[Translation done.] 
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* * NOTICES* 

JPO and INPIT are not responsible for any 

* damages caused by the use of this translation. 

, 1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DESCRIPTION OF DFRAWINGS 



• [Brief Description of the Drawings] 

[Drawing 1] It is a perspective view turning off some fluorescent displays of one working example of this 
invention and in which lacking and showing it. 

[Drawing 2] It is a perspective view expanding and showing a part of display surface. 
[Drawing 3] It is a figure which illustrates the structure of a substrate in IIMII ****** in drawing 2 . 
[Drawing 4] It is a figure explaining the important section of the control constitution of the fluorescent 
display of drawing 1 . 

[Drawing 5] It is a driving waveform figure showing an example of the drive method of the fluorescent 
display of drawing 1 . 

[Drawing 6] (a) - (b) is a figure explaining the voltage impressing and the luminescent state in specific time 
of drawing 5 . 

[Description of Notations] 
1 0: Fluorescent display 
1 2: Fluorescent substance layer 
1 4: Substrate 

24: Grid electrode (control electrode) 

32: Anode 

34: Anode wires 

40: Grid driver 

42: Anode driver 



[Translation done.] 
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< i-5 r i ?i < » S5ri« * 5 r t ;6S:e# 5o 

[0 0 13] »jgi^i4. Sfr^(7)iiiiti*^)Sirjov> 

< t 2 *ToiaB $ ix5 i 9 (CHfilH-i¥^ 

[0 0 14] milB<»iEll);^?fe(c*5V> 40 

T'fct), Hiil2glf^^©?iJf*2?ijT-feS, 

Mic^ic 2 *4 fell 3 *(o;!)pjg«jE5:fnifl ^ ntzmmm. 

(omm^y^ LT it.*P3iSJE(DEp*P $ tvfc$ij»fl:^l;is 2 Jfc 
iUiffixfcnSr 2?iJ(D^<Sro^«ffig|5{riolt 
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[0 0 15] 

immmmmm] kit. :^mM<D-mmm^mmi: 

^mvxmm^um-ti>c 

[00161 mitt. :^^m<o-mMM<DW:^m^^ i 

lll(c^oV^■r. :^jt*^^iof±, 0iJx.if#ic(D Ks/ b« 
/<^-y(^^)t«i:ll 2^s-B(ciix.fcttfc;if7;^. ± 
7 5 y ^ «aii^<^)itegkflJWii©S« 1 4 . #4^ 
(^:ffM$t^fc;^7;^M©;^■-<-f-l 6t. mmf£^^<~ 
■ 8 ■?rix-?:'tiiSfc*o^«^ 2 Op, 

Kffi^-2 Oc, 4oJ;tlJ;^ y-KS-f- 2 0, i:Sr<i;t 
T*5!3. ^tlPjSSl 4, x^-f-1 6. *Jj;0?*/<- 

itih(D^mmtfifzM^^mmm^nx\,-^^„ 

[0 0 17] ±iarostgi 4(D*ggggwt^J; t)«t)tifc 

-35 2 214, ■^^m^-'siocD^^mtLxmm-t^h 

^«X«l 4(D«^;^[fi]t3J;t/*^^illl&E3^i-5*i;^[6J 
[zm-otc^mi^^iit'ixm ( /X m) SS© jE*?1^4^ t $ ix 
T, ^ixb 2;^(Ri(cjb-v^T-^rott''L^MIST-iStt^tt-C 
V>5„ if::, «^ffi2 2±{c{4^^>}S^^^^5r^i-ffl2 

i-l^?f^4>t»iSi6:*ro^ y y KffiS 2 4 ;05|g(t btttJo 
•9, ■f@^(7)^7feft:Ji 1 2(4, ^<Dm±mt>^^'eH't(o 

j/y S/ K«;Si2 4l:-|a*tlTV^5„ ^ix^ffi»*©:/y 
5' Kl:ffi2 4f4, ^^M^<Dm^l 4(Dmm:^\^\C^<:> 
Tftt>*5ft^^^^L, S1S1 4©fi^;^f6](Cfp^oTit 

^ame^^Ttflssi zc^taufH^^iiSo -f/i^^t), ^ 

y S' Kits 2 414, X«l 4 0Mia:fr|pHC?&oT5lfeA/f£ 

lfi^{@(^*3t^S 1 2/5^e>^5?iJ(7?ffiSM(cK(tP>4xT 
=S-^iJFH^Srji5tco;4Stis;(;i||^fi<](c5$3iLTc/y 

14, ±IBS«i 4co^ffl*(pi;i5Si:&[fi]t, ft#:^|pi*s 

^2;^|n](^^:tv-?rMSb, ^rtib 2;^[RH4Sv^t^ii:S 
•rSo **ft^Jt-fcV^Ti4, 5/ K«ffi2 4/!iS^JI91: 

[0 0 18] ilESKl 4rof^Ssgpt-(4, HiilB;* 

y- K«^2 Ok ?rii;t>t-j!t07^ 7^ hX«F7 U 

-i.2 6 (ig(wfcv>-c;&{aiiic{4Bl-5-*fcit^ia^) 

^-i^2 6(7)rBl(::(4, aSftM^y-K (ItH) i: LT«I 

^■ti>mW^<Dimc^(r>y^y;^iyY 

* y- K) 2 8 Is^WSL 1 4 (Dft#:6-[Rl(cWefcoT« 

^ffi 2 2 ;4^6,SIRiL/c:0f^«ft ^{Mt i 5 

$tl-CV>S. 1 0 (Cf4, K^S^I^d^ 

M^S.^^-0tz^O^yi'mm7LhiClX\^i>t^. 01 
('t5V^Tri^b{4«i§Ufc, 

[ 0 0 1 9 J 0 2 (4, ±IE<DSS 1 4 O^^ffi 2 2 (0- 
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0 1 2 w^jiat^sto t) la^fc^^fii 

f h 2 8{ftiJtc:i6]AO;^|ni'^S:IS:$tif 

fCbOT-fct), «»J^tf60~I50(//in)SS(Di|ii-+j£-C*>o 
TS3t#:a 1 2 (OSffii t) ti«l/''«iyx.tf60~300(/ain)ig 

0(nm)U&. 0iJ X 20 ( /I m) S^OJ? ^ T-|S:»t ttfc t 

y -fi^m 3 0 ©n^iB »c y y vmm 2 4 a^mi-f htiftv 

K«^S2 4t4, rwy 7*4^^3 OJwioT*^«!:Sl 2 
tBm^^hixX\^^^o 

[0 0 2 01 ±|B(DE2Jw^$it5J;5{-, ^fc 20 

y y Kttffi 2 4 (4, MtttMieas 1 4 win^ffi] 

(c:fe'oT#t>-5-*oft¥4#t§P 2 4 y i: . -tcoft^^^as 
2 4 y W'|'Mg|JfC*5V>T^iXtCjtt^-|-5S«roft¥;^(S] 
(v:?&oTSt^(ClpfT''i[S]§t^#t/5«^3^C.KgP2 4 X 
t/i^fe^So 2 4 X (4, ft^^^352 4y(7) 

©5^^952 4 yi{i»e3^CD(S*|p]©m!|{r|^i:,S$-tS 

H 2 4 14. ^ rofi^:yt§i5 2 4 y tO^^-L^^dM LT;fc;&?!t 
ff^<Dmi^i:!^i-o 'fcfc, «^la52 4 xf4, •fSTtlW^^y y K 30 
tt^S2 4lCi3V^T'bStel 4(Di|iS*[S]l;it5Ct5lRl— roe 

. Elegit ?>nTtD 19 , ^<Dm^\^\^ini^'p'L>mmii^ 

mmth^V y Ktta2 4, 2 AKti\>^x:S.\Az.m5.-t 
5*|B]lc?:?ta^LTV^5SSl52 4 X, 2 4 x(4. •?:ixf> 

<n>9t^^i>m7L\t d c = 100 ( /i m) gSro^;i>j:e;^ # ^ tz. 
\mmzMxhfixt6^. ^<r>mm^ii^x^^) yvm, 
S2 4. 2 4tBi:rofl:^Wi345itt*5}siis$tvTv^5, 

loo 2 1] Z(Dtil^. 1 2 f4, StSl 

4ro*^;^|6J^Ct3V^-C^^Dii5ffl!llC&■i-5 2*©^^y y 40 

lfP2 4 y t^U2 4 X t\cx.'DX^<r)m±mtmt.ivx 

V^S/!>^ '?:©lli^*l47F^±T'fe5. ?i*5, *^lH52 4 x 
OS^-+&»4. «)t«:gl 2(O-ja(DgSTfftSr400(/i 
m), mm(^iKt ^^m(nn) t-tm^. 150(miii)SSI- 

y h'M^ 2 4 <Ofi^t»tg|5 2 4 y *54:0«ttSP 2 4 X <Dm-^ 
jfeJ-^L<, 0iJXLtf6O~15O(/zm)ggT-fo5o *fc. y 50 
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T'^^M 3 0 ©^ffiJF$^^*4, mx.t£m2l,C7jkirXoic^V 

y Kim 2 4 (D^mmvt t mmxh *) . s^^i^Sis 3 o a 

t^^3 0 b t A^tj^^^nrv^So 
[0 0 2 2] ^fc. ±f5(Oia2|cirB«jg^^^5>«l-:^ 
-r J; 5 2 2 ±Jci41@>!r ©ff^^^i;ispi&^jf^srfig;-r 

m^m<^w^m3 2i)i^^»mi 2©T^-is^tfetlTv^ 

rro^^3 2l4, ^ 1430-40 ( II m) serosa ^- 

*3tft:Ml2{4. -ttt-eJx^rroiaffiS 2±^C@«*J^T 

2O#aroft$^j*l4Mn'b400(Mm)@ 

^C-oTV^So HUIEW y T'^tS 3 0 (4, rcD^S32ffiS 
nmz?^^^itiXii<0 . 11183 214, S^5l4±l^:*^v^ 
T^royy^SS OlcE^^-^it'Srirtcit). 

[0 0 2 31 fiis. It^i^mi 2ti. 

i43o(/xm)@s-efo5„ «ms=pro^*^^s:^sfflv^e,^^5 

#-&trf4, RGB©3&«rfflV>fc*7-«^-C 
14. esj;t(4K« 1 4 roft^:J^[6]{cjeofcft»(-Ml(-R G 
Bro3fe(;i>ft-jj;l-S*it<*:S 1 2jiSiS;itf)itT;^ hy^f 

7'ia?ijt$tt, ^vM4. ^BS^cpg?•t5 2^TX2?^Jro4 

<@*fi^(^RGGBro4fe^cM^S1-■5^)t^*:^ 1 2;i5|§:it 
feix-C;&yU7^S' hSa^iJ iritis., 1 0 © 1 iB 

«I4. ^nfc^ h7'f7'*»t^v^f4«}Fmicffi2{cg|gL 

40 (fau. 4oro*-g-(4 2o;i!)S|^C^Jtfe) ©*)t#: 
Hi 2t;iJ;oT#l^i!<;$HS<, 
[0 0 2 4J ig3f4. @2(c*jit5iii-iiim»raD-t-'fc 
iohmmi 4 0ft^:^[6]ro^iErojfi:K(rtJ(t5*i*[^8if 
ci(ct3V>T, S«l 4±0«1S«ji?riftP^1-5igT'fo 
•60 S«l 4ro«^ffi2 2±»cf4. h;5S 

><. y - vwjjfe^ 1^ i o T 15 ( /I m) ssroff ^ \zmm 

$4xl.o^^^ti.5r irlciij. ^^^^4T/^5-^>AS 

^ 2 Op {c^n^n^i^sns i 5 irais*K>iifiisa«i 

3 4;j5ff$fig$tvTV^5c rc^ma^S 4±(;:f4. «^ 
ffi 2 2 ron&^ffiSrS 9 i 5 l-Bff^ff^Jwfl^fiK^tbJ-oJf: 
^:fy|Rll-S:iii"5;^>'W-*;-/i'3 6 trMSM^til^W^ 
m3 8imS^flX\'^io r<D^^f*:S3 8f4. 

A h^js;;^^ y-vPPBiJfe»cJ;oT30~40(*iin)SSroff 
^^(^■CS^fc $ n J.o«g(S ^? 5 r i: i 0 ^ tiySi 1 05 

[0 0 2 51 3 2 14, ^©^^0:^ 3 S 0± 

ic. ±|5:^yP— 5}x-/^3 6Sr:^^UT^1Siail|3 4i:#ii 
•f 5ffiB»-«^53ixTV>2)„ r©mii3 2f4. ^y^T 
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fctiO-C'foSo ±fS(D^^#:S 1 2 tt. rro^®3 2± 

m 1 2 joiu^^iss 2 ©j^H(cffMi6^'<-x hf)^m^\ 

« 1 4 ±|i|IST-f4/i < , mUi^m 3 8 ±t::S:SS^tLT 
i\ 0'J;ttfl|i|'a6O~15O(;i m)SS0F;f^/-?^ - VT'^ 
^-CfcoT, 2ro«ffiA^b30~250(Mm)mg 

<oifi;$=^^rLTVN5o MIS i?' y K®Bi 2 4 ±iEy 

:/^^^ 3 0 couple, ■'<yi^^J^. Ty^$ = ^>i=^^ 

W^-:^ V ^S5~50 ( /J m) S^coff^T-PPiSiJ $ ttS ^ i: t' 
J; o r H^ffM $ ;Jxfc: t w T' 5 , 
[0 0 2 6] Sfc. tute^ic^W^W^ 3 4 (4, mx. 

9 , «icfi<^^ffi 3 2 1 2 f±, 20 

•5.1; 5t-, ^oM^jfi^\cr^<^tznmm^tth^'itimfj: 

5^1iie^3 4{::g^$ti.-tv^5<, ia4»c, EldtJJtS 

m^m^m^mc^^-to iii4t^doi/>T, ^gia^3 4i4 

^ffi3 2(^#tTfe|CSV>|CJi3L-r5 4;$:a~d, «i|x(4* 
||l^Tl-*^LT^434-l a, 34-lb, 34-1 
c, 3 4 - 1 d^5^(tfc^T*ii?\ =&ff©1t^<H(D|lffi 
3 2l43fi*Jt(c:, •?:ixfc4*<D^ffiB2i^3 4©9 

V^T(±, a«l 4;!i57y- K4aia««ig(^«fi£^^XT 

is<o. mm3 2n. 4:^(Dmmim3 4(Di«ifncmm^ 

tbfctot), »«i 4oS^:6-iR]tcloV^T-€oPBlllT- 
5tfeA/T-v>s, @{;l^LTv^/^^^<lilCD^ffi3 2K){srttwff 

lc*fLTt>. ^«iE^3 4i:(D^Mt>t^t4ISl«T-fe2), 

la4^c:^o^^T{4. ii^cDffis:±. ^ffi3 2t^^!; 

K«8i2 4i:iasg^LTv^j^ii/^J;5<-JSv^Tv>5„ 

[0 0 2 7] 4fc, ±fE£D|l4 1;l^oV^T. 1 

ixaAtLTgiK^nTV^S. «-tT©^113 2;!i5 3 

3 4(4. ry-K- Vy^^<4 2(omtiyi<-h{c^ti^' 

4 o*5j;o«Ty- K • K7'f'/M2i4. -eivm=>:^h 
n-7 4 4 roW;^fS#t;:i*o-C«iJIW$tu5 i 5 (CJ^ioT 
*5t), -?-<D=>^'hi3-744lcA;^^ti'ytT-^(-ti£o 

■C, mKfi1-5i9l-IE«)$4x5o 5t!:||IS^J(C*^V^T^4, 50 
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K- K7-r/<4 2;55|migtb^BI--?:n-t*ntsai-^)o 
/£4b\ 3VhP— 7 4 4»4, ROM, RAM, CPU, 

[0 0 2 8] J; 0 »c«^$ttfc:^?tS*t 1 0 ^ 

Pltl1-5»C|SLT{4, H5E1SIS*©7^7^Vh2 8»c 

y V Ynm2 4 ^-mt L.T(i¥ii{4^il!i-5), rtit- 
f!l;ttf-?:(D»(V)<7?7^ V h 2 8 l-Ssf LT««Jxl420 

K^iiail3 4 t-^-^«^t-*tLT]E(Df!l^(420(V)Sg 

;4^b;feti:J^^^fcf|?l«^^^4, -^m^-km^^Mz^ y Y 
m2 4}^J;t3JPig$ttS©T', -^rnjiffl^ti-yta^ft: 
^1 2|;it^113 2S^:^^LTJE«IE;0SB]JD$^^T^^5 

^-co^jtft:® 1 2|c:l;^;!i;AWLTrH*i!i®B* 
^■^■5„ L.7!i^L^£;!i5t, «*#:Ji 1 2 (;:ElJEiSppiP$ 
nxV^-Ct, iti^mts^'V yh'mm2 4l,cy^7:>(> 

h 2 8 ir^y-LT^wmSroAw* y • /Wt;^ 

i}5E|]*P$H-tl>-5t, 1|ft«^-d5^3tft^e 1 2 t^iija-frT 

mx\ ^^)y Ywm2 4\z.Mm.w£mm^m'i^f\^i>^ 

[0 0 2 9] &sT. i^V y h'mm2 4iiXV^'^mBi^3 

5 y vmm 2 4 -^waii fn^jp^^ffi*? it/^^ft:^ 1 

2(DMMmtkmLtzm6 (.a)~ic)k^mLX. ^± 
S^f 1 Ocomtii:^jfe-r/^t?'femIiE3>' hn-7 4 4© 

G i , G j , ~Gn • • - J {4, fT:frlRllCffiJ!)c3fe^^^y 
S/ Kfl;ffi2 4 $r*LT*5>9, T- • • Ara, Arb, ~A 
sb • • • J 14, r . . . r fr, s fT • • • J {C^tl^'h 
4*-foKltbnTV>5^ffiiaila, b, c, d^£-SL 

Tv^So 0 6 (a)~(c)^^^ov^■r, ri, j, • • 

•Oj {4S)tft:Jil 2c7)?iJ5r, Tr, s, • • • j 14:^ 

Ta, b, c, dj »4, #fTW*?tft:ll 2©T»-fc5 

^ffi3 2;45Si^$ix-tV^5 4*(O^SBa^3 4Ci[E:giJSr 
a Lfc t^T-fe 5o :S fc, roj it^Vy Kffi® 2 4 

[0 0 3 0] fl#^J t 1 (;l*5^^T(4, ^yyKliffi2 4ro 
5*,G i ~Gm<0 5*{CjP)imjE>5SM^H5i:*»;:, 
^1iia^3 4(0 5*)Ara, Arb, Asa, Asb^, irfJ:t> 
ib^n<0 4 5 h^^i^ a *3 J; 1/ b CO 2 *:|CiEl;jE^5 
fnilPStLTV^So t(OtLl^, y^y;^l^h2 8A^h^± 
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*3tft:l 1 2 <D^\(D oh. I . L . M^ilUXXf I ^lJ<D£ 

ftiioia^ L7iv> 1 ?ij c (Dmmnm 3 4 i^gii^ix 
h4m(o^%i^m 1 2 ^c{l«^^;iSIR]^»^^-a:P>^^■f ^3t^ 

SWT, ^l^^^^ntzM^ii^^inho^^i^mi 2ic 
$nJi.o^3fe$-tirP,H5„ 116 (b)T-fi. rtO^^J t 1 10 

HGn, Go. GplcH*tvTV>5fc*^3tt/iV^'()ro 

[0 0 3 1] -f/^cb-ib. ±f£«oat^J t 1 T-(l. 5;$:©^ 
U YMM 2 4 {m^tdioiiSffi^^SUD ;i t tc i 
9 . •?:^^b^i^*^^y^:^)fe^*:S 1 2 <r>m<o b *>tT*|S]{c 20 

tT.5o Lfc/i^oT, #fTO 2 *c0^11ia^ a . b W 5 

[0 0 3 2] ^Mt 2tC/^5i:. :/y y KSHG i'^JC 30 

rc, Asb^. -t-7it)*>#tf0 4*CD$ *>^^;j5b*5j;t;5 
cW2*lcjE«l3E*saiAD$ix5, ^<Ofz.}b. ^Mt 2*> 

Kfl;-ffi2 4t;:fefe*tLfcj. k. l. M(r> A^lnltitwm 

12055*), •?-tLt)<Dl':*:lC:ffi:ai-5K, LtD2^JiS^ 

%^^i>mt\^xw§i^ix. i(D¥m(D'^%wmi2(D 

(c) (i. c (OS|5g(c:*i It ^ ^ y J/ KSH 2 4 roSJ^^^ffi 40 

[0 0 3 3] Bf^J t 3 5 1 , l^^l- LT. 

^SBB^Arc. Ard^. 'a^i5*5#tT© 4 p 
ii^ c ioiT>-d (7) 2:4s:l-iE®Ey{|5^AD$^^5 r i: J; t) , 
L. M(0 2^iJ(0*3t^gl 2*s%3t$*btl5„ B#^J t 
4 T-(i, ^ y 5/ VnMG 1 ~G p »cAPjiSJE;!)53]jB$tV 
HSiBHAra, Ard, Asa^tIE«ffij)SfP*P 
^?ixT. M, n<D2n<0^itW^mi2l)im%^^hfl 
5= 50 
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[0 0 3 4] r(Dj;5l-t-C, *JI:te«»JT-{±. 

a^-rs 5*<^^^y ?/ Kmj|g2 4 ^-mt lt, ^©li 

fflf^Sfigi-Si/y 5' KSi®2 4tcPNfJcApiSfl:jI^.Pn* 
-t5t*tc. -r^eip*,. i/y s/ K«^12 4Sr5*-fo^ 
*^LT-*-foSJl|5ffl4r->7 h LooiPig«jE$rSI*P 

2 4{c:^*tb/cm)t#:Sl 2(W^m3 2)(Dm(Oohn:)j 

tt/i^SiS^ 3 4 {;iiE«JE^PP*Pl-^ :i t (c i t? . 

(Dm^PfSi 2immz^%^^hn^o :^mMmco^ 
1 0 T'li. ^ y 5/ Km® 2 4 fi. 

1^:1113 2*»P>lS53?iJ©ffiSMSrjioTfflSlc«^e<jlc?!!j 

^11ifl^34{4, ItMro^^S 2;!>>f5fiS;5tTfe(-4* 
;4stai:»;::m^6*)»-34i5tb-CgSi-tt)n. fi.o^-(^#?T©^ 

;^3 2i)i3mm.^\zmm^i^^tcfy. mc*ro^y k 
mm2 4^iQmzm.iL\^xm^x-%^zi:i)^h. ^ms 

2 (D'^mizM LX^m^i^m-t^ if^)y YW& 2 4 5:- 

ffiSleiPS-rS 5*(D-||c0^^y -;/ K«® 2 4 (eil^^lr 
iPJiWEE^^Ppip-rSi:*!-, •?:co-||<Oi/y 5/ Kail2 
4(cfi^*ixfcl»ffi3 2<r>-n<r>o%^<r>^^\z.i^Wt^2 
^Jrt<OBfS<7?l^^l3 2;4SS^^tvfc|^tiifll|3 4I^:E« 

ftSl 2SrilS^WJc:^*$-li-5Ci;65-c-t5o ^HffifJ 

B#{;iJP3i«iI?rEn*PLT)«)!k(;:^*i-5XS/!)S r^$i 
Sj ilS^^nfc^y y K«112 4(c>!tiS-f5^®E 

i^3 4tciE«jE?^PP*p-fsxm;4s rs^tbmffi^fn^p-f-s 

[0 0 3 5] rroirt^. 5^|s:co^y K«®2 4tcJ;9 

3t ^-frS^^tfls:^ 1 2 (D^lJIi 2 ^ij-foilt!^ ^ lifio 1 ?ij 

Si 2(^3?iJW^*f-tt. i)Pji«JErofPJ!)P^tlfc^^y y K 
«i®2 4*s^tc:23|s:^V>«3*#1?El-5r ttC/iS, ^■ 
Wfc*, *PjSSEE^RiAP$ixfc^^y -y KS®2 4(0;^» 
^it$-tJr5^3t«s:@l 2 Oiiffl^c*5V^-C* S' h^:7 
•/Mr;^S:fnAP$ttfc^y y Km®2 4(/5J^fiS;-f S:^ 

mM-k 0 hm-r<r>\:i-[-^ti^x-h^ 2:i^u,±.\z.m^^x 

[0 0 3 61 f£^. *PJg«/£^PP*P^tifc:25^y 
2 4ro*^li. ilt»^$nfc2jijro^3tfls:H 2CD5*>EI 
6^lc*3»t'5£{|i|l«:{4et-5-*W?"J-e»l^«>£fflllc2 
;&{|iJlC3;*:i:7fcS-;&, :Gflaic^«-r5<liL;^<o?ijT- 
li^ro:£fiillc:3*. *{RiJlc25|s:i:. |BSlcR*fo*^i: 
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fettSo rrofcft, 5*ro^^y •> Kl;112 4tDj;t>*25iJ 
ro^^fljg 1 2(;:>!tLT-^<7)/NVu^i|iiro»»)fe?F^T- 

^ iirS *3tflsS 1 2 2 ^U-foS^Sl $ it J.o l m-f 

'o-fh^ti^{'yyh^ti^)^tt-h. 2?ij-fo^3rt$ 

T, 1 2ro=&??lJ©£*r«Cl3V>T^y •;/ K«ffi2 

1 0 0 3 7 1 m^ii. mm 1 1 srm^ t , feftijiifiigi- 

ffii]lc:firg-f2,K5i](i>(tL-CI±:fefti]le: 3*. 22|s:t 

*fflt^3*t^^ <9. L?iJlcML-tfe{ail(C3*. *{|lj(i2 
:*:i:^^-5„ ^Wfc*. ^^ij© 2 HtD^JtO 5 llilg 

21el@ro^3tT-t4, S>Sf«^«Bi# 

tfifesr tl^J;oT*7tf$:Jil 2o:fe4g/{i^fc;&«{;irfi]^^ 

2(cJ3V^T-|ilO%3tfe^C:tlifcir LT^>. ■?-^x(4 2[hI 

[0 0 3 8] iJA±, *^B^»-^Ji#fJtrlllffiSr#figLT 
5. 

[0 0 3 9] lliS0^J<^«3t«*l= 1 Oi::*3V^-C 

14. lassa^s 4;!l5^^7^-4;^:■fo^^tb^^T^^fc>^^ 

mcl3amm.S.t:'^Mt?>^V y Kltfii2 4(D*IS^|cje£: 
*)tft:a 1 2©?iJSci4 1 ?^iJ^vM±3?m±ro®S:roS5:(c 
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f±. «•^T(- 2 *Toi®«igajii 3 4 (t 2 atJi±©T 

®*3fcffJil 2^111^1^5^)16 $-<J:5«-a-(-f4, 4fiJil± 

[0 04 1] HJS^sKcioVNTfl, ll^l::5*(D^ 
y y K«ffi2 4 i-*n3£«ffSrMb. ja.-o^-ni'8^4tt 

10 fciaiart<^**t'&a-f s 2?ij©^5fe<*:» 1 2 ^^^^ 

^ixfci/y 5/ K«-il2 4;iS>1-ffiiJli/>/j:< t 2:^<i;tb 

i^ibMmm.&^mii^ntc)i^v y Ymm2A.\%m:X 

2 4 t^^^-fh J: 5 tc-ll^lifig-r 5*^^|R|B#(cii§3t 

^^y KSffi2 4(;Iffl^^^;t^T^O^lJ^|^3fc$*5IEi] 
tLTijJ:v>o SMlc, 3*a±©irS()''£i>'y y K«^i 
2 4;i5S*^Jx5«-g-lcH4, -|¥w«Sffll*3WWi|g<^# 2 

< i: t 6 *:L:i±^-l¥ t LT i?* y s/ KSffi 2 4 ^igft 

-rtvfi'iv^ i/y Km<i2 4i±^-c 

[0 0 4 2] &5aS<o|^9ii5fTS$HS^^I- 

4(c|llB#icjtipjSSJE^Si)]p-rsigil)t Lr%J;i\ 

tfs 2S7y- K • -V h y ^?;^^^^^43fi7/-K • -r 

hy ^';^T-3*(0:/y S'.K«ffi2 4$:[^^tiSS^LTl 

K«ffi 2 4 icSi^ tvfc 2 ?iJ(^®)t#;S 1 2 ^(rI^Ic^ 
Jfe^-e:5^«:ibr^t)^^T-*)5o 2ST/-K(D#-g-(:: 
3*Oi/y J/ Kaffi2 4(D^(|iJ|rPS-r2,^)t{*:® 

40 ^tfl^Si 2J;|6]75^5iim^;55rtLtcPSLl.o*-;/ Yir 

^^fc 3 ^^CD^ y 5/ K«S 2 4 (ci^Stifc 2 ?iJfc(tl-S^- 
fetus »-C% •?:«)ip;'i»^lc»±2M7y- 

[0 0 4 3] *fc. lliS«sj(e:ioV>-c«, 2?iJ(D^3t^g 
1 2^mmm%^'^i^ t1)^h^m<r)^%^\c^V y 

Ktts 2 4 <rmm.(n>n^mm'^x # v ^ t * . ^ 

2[iI-fo^)fe$-tirTV^fc?5^ 1 dlti 1 ?iJfc(t<Srl§)fe$-* 
50 S^-a-lCli, / y s/ Kmil 2 4 <Dg£fi(0^#tt^*t 
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[0 0 4 4] Slife«i!ltfc^,^T^l. 

'bi^{MI-^:n***l.3*JJt±©fi-g!i?fc^^y y K«@2 4*5 

y y Vmm 2 4 oJF^j5fe-r'5:A«#(0,W#;S5+:5>(-/h$i/^ 20 

10 0 4 5] |IISf>Ilc:*5l,^-Cti. 2;i5 
23FiJ-f o5S*$-e:bivl.o^J?iJAS 2 Hl-f o|g**ii-feix 

T^^fc;i5^ 3?iJ-fo|§^$-yrP,ixJ.o#JiJ;5S3[El-fo% 
Jt^-ar^^lft;^)*^. 4 3?iJ-fo^3fe$-ltfcixS.o#^iJ;i5 
2|5ia±3g?t$-&b4x5ctp^j:i2«i;^fet, S*^*p"n 

4*roi/D Kfl;1l2 4?r-Pt LTl*-fov-7 V§ 
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IS:^3lEli:i-5ri:iST-#5, 

[0 0 4 6] ll^feMl-^3v^T{i. 5i.^icii:?$5i-5 
2 :^|p]{c«io xm.mM<r>iE-)s^(D'lk%Wm 1 2 ;dSM^« 
3t«^Wi 0li*^?^*S]iffl$n:fc«^lwOV>T§iBJb 

/c;i^ i^mmnik%wmf>^^m\^xmjs^i. 

otim^. •r7i^^*,Bl^|p]t^2;^[pli:^s^t5SL^^j:v^ 
[0 0 4 7J -tOfttl, -'Sr^iJg^ttL/iV^iiS. 

[031 ig2|c:t5»t-5lll-lllta»rffil-*3V^rSS<o« 

mxhi>. 

[0 5] 0 1 roi^)t**^cDilIil!i;^a<o-01ISr^f lEilJ 

iSJF^0T'fo2)„ 

10 6] (a)~(b)fi, 0 5(Di|t^ro^^J(cio{tS«iESi 
JPfci 0IS)fe<^tli?rlfte^1-5 0-Cfo5. 

1 0 : ^5t«^T^«^ 

1 2 : ^3t«^^ 

1 4 : StK 

2 4 : y K^fil (aiJi^ttlS) 

3 2 : ffiffi 

3 4 : 

4 0 : -7 K • K7^-^< 
4 2 : ry - K • K^-T^^ 
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